Metformin counteracts glucose-dependent lipogenesis and impairs transdeamination in the liver of gilthead sea bream ( Sparus aurata).
Metformin is an antidiabetic drug with a major impact on regulating blood glucose levels by decreasing hepatic gluconeogenesis, but also by affecting other pathways, including glucose transport and energy/lipid metabolism. Carnivorous fish are considered glucose intolerant, as they exhibit poor ability in using dietary carbohydrates. To increase the current knowledge about the molecular mechanisms by which metformin can improve glucose homeostasis in carnivorous fish, we addressed the effect of intraperitoneal administration of metformin, in the presence or absence of a glucose load, on metabolic rate-limiting enzymes and lipogenic factors in the liver of gilthead sea bream ( Sparus aurata). Hyperglycemia markedly upregulated the expression of glycolytic enzymes (glucokinase and 6-phosphofructo-1-kinase, PFK1) 5 h following glucose administration, while at 24 h posttreatment, it increased isocitrate dehydrogenase (IDH) activity, a key enzyme of the tricarboxylic acid cycle, and the expression of lipogenic factors (PGC1β, Lpin1, and SREBP1). Metformin counteracted glucose-dependent effects, and downregulated glutamate dehydrogenase, alanine aminotransferase, and mammalian target of rapamycin 5 h posttreatment in the absence of a glucose load, leading to decreased long-term activity of PFK1 and IDH. The results of the present study suggest that hyperglycemia enhances lipogenesis in the liver of S. aurata and that metformin may exert specific metabolic effects in fish by decreasing hepatic transdeamination and suppressing the use of amino acids as gluconeogenic substrates. Our findings highlight the role of amino acid metabolism in the glucose-intolerant carnivorous fish model.